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\) GLASS MATERIAL FOR CIRCUIT BOARD AND CIRCUIT BOARD 

OAbstract: 

IRPOSE: To form a glass layer which has a high insulating property and is durable against repeated firing, in a 
iss material for circuit substrate. 

)NSTITUTION: This glass material for circuit board contains a boron silicate glass frit containing 43-55mol% 
32, 15-24mol% AI203, 14-21mol% MgO, 3-15mol% ZnO and 2-14mol% BaO and an alumina filler as an inorganic 
sr. Since the glass material does not contain lead oxide, it hardly foams at the time of firing, thus, a dense glass 
'er with a high insulating property is formed. Also the glass layer endures repeated firing, because it incorporates 
/stal layers of cordierite and garnite. 
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AIMS 

—————— 

aim(s)] 

aim 1] Si02 43-55-mol % and aluminum 203 15-24-mol % and MgO - 14-21-mol % and ZnO - 3-15-mol % and 
03 2-14-mol % - glass ingredient for the circuit boards containing the included HOU silicic acid system glass frit 
1 an inorganic substance filler. 

aim 2] The laminating wiring layer which is formed on an insulating substrate and said insulating substrate, and 
x)mes in piles about two or more wiring layers, It has a glass layer for being arranged between said wiring layers and 
ulating between said wiring layers. Said glass layer Si02 43-55-mol % and aluminum 203 15-24-mol % and MgO - 
•21-mol % and ZnO 3-15-mol % and Ba03 2-14-mol % - the circuit board which consists of a glass ingredient 
itaining the included HOU silicic acid system glass frit and an inorganic substance filler. 
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LTAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

dustrial Application] This invention relates to the circuit board which used the glass ingredient for the circuit boards, 

lit. 

)02] 

escription of the Prior Art] The thing equipped with the glass layer for being arranged between the laminating wiring 
er which is formed on an insulating substrate and an insulating substrate, and becomes in piles about two or more 
ring layers as the circuit board for realizing densification of front wiring, and each wiring layer which constitutes a 
linating wiring layer, and insulating between each wiring layer is known. 

)03] By the way, the glass layer for insulating between the wiring layers which constitute a laminating wiring layer is 
istituted from the glass ingredient which contains lead oxide like for example, HOU lead silicate glass by this kind of 
cuit board (for example, JP,4-6045,B, JP,1-21 106,B, JP,63-16345,B). 
)04] 

oblem(s) to be Solved by the Invention] Said conventional circuit board will be obtained, if the laminating of a 
.-ing layer and the glass layer is carried out to order and a laminating wiring layer is prepared on an insulating 
)strate. Here, a glass layer prints and dries the paste containing a glass ingredient, an above-mentioned inorganic 
)stance filler, and an above-mentioned organic vehicle, and is formed by calcinating after that. However, a lead oxide 
etumed by the carbon contained in the organic vehicle at the time of baking since the lead oxide which is easy to be 
umed is included, consequently a glass ingredient is CO and C02. Since it generates, it is easy to form a porous glass 
er. A porous glass layer tends to absorb the moisture in air, and pressure resistance and insulation fall. 
)05] Moreover, since irregularity [ front face ], a porous glass layer becomes the hindrance in the case of fmizing a 
ring layer. About the glass ingredient for the circuit boards, the purpose of this invention has high insulation, and is to 
ible it to form the glass layer which can be equal to repeat baking. Other purposes are to raise the insulation between 
ring layers about the circuit board in which the wiring layer was formed in piles on an insulating substrate. 
)06] 

cans for Solving the Problem] the glass ingredient for the circuit boards concerning this invention - Si02 43-55-mol 
and aluminum 203 15-24-mol % and MgO - 14-21-mol % and ZnO - 3-15-mol % and Ba03 2-14-mol % - the 
;luded HOU silicic acid system glass frit and the inorganic substance filler are included. 

)07] The circuit board concerning this invention is equipped with the glass layer for being arranged between the 
linating wiring layer which is formed on an insulating substrate and an insulating substrate, and becomes in piles 
)ut two or more wiring layers, and the wiring layer which forms a laminating wiring layer, and insulating between 
ring layers, a glass layer ~ Si02 43-55-mol % and aluminum 203 15-24-mol % and MgO - 14-21-mol % and ZnO - 
5-mol % and Ba03 2-14-mol % - it consists of glass ingredients containing the included HOU silicic acid system 
ss frit and an inorganic substance filler. 
)08] 

motion] Since the glass ingredient for the circuit boards concerning this invention does not contain the lead oxide 
lich is easy to be returned, it cannot foam easily at the time of baking, and it can form a good pressure-resistant and 
ulating glass layer. Moreover, if this glass ingredient is calcinated, it will generate Ghana Ito and cordierite. For this 
.son, the glass layer formed with this glass ingredient can be equal to repeat baking. 

)09] The circuit board concerning this invention is insulated by the glass layer which between two or more wiring 
ers which constitute the laminating wiring layer prepared on the insulating substrate becomes from an above- 
intioned glass ingredient. For this reason, a laminating wiring layer has the high insulation between wiring layers. 
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)10] 

icample]_The circuit boardjwhich. starts _one example of this invOTtion at_draw^ 
aRi'^llmlinlyconsists^f a^ 

i a glass layer 4 prepared in the laminating wiring layer 3. An insulating substrate 2 is tabular [ rectangular ], for 
imple, is a product made from alumina ceramics. This insulating substrate 2 is a multilayer substrate which consists 
a sheet which the plurality obtained by carrying out the laminating of two or more ceramic green sheets, and 
cinating them unified, and has the internal wiring layer (not shown) inside. 

)1 1] The laminating wiring layer 3 was formed in piles on the 1st wiring layer 5 formed on the insulating substrate 2, 
i the 1st wiring layer 5, and is equipped with the 1st wiring layer 5 and the 2nd crossing wiring layer 6. In addition, a 
.i of laminating wiring layer 3 is displayed by a diagram, and it is omitting for details. The 1st wiring layer 5 and the 
d wiring layer 6 consist of conductor material of a silver system or a copper system, and are connected through the 
emal wiring layer and beer hall which were prepared in the insulating substrate 2 by the predetermined part. 
)1 2] As shown in drawing 2 , the glass layer 4 is arranged between the 1st wiring layer 5 and the 2nd wiring layer 6 in 
: intersection of the 1st wiring layer 5 and the 2nd wiring layer 6, and has insulated the 1st wiring layer 5 and the 2nd 
ring layer 6. The glass layer 4 consists of a glass ingredient for the circuit boards concerning this invention. This glass 
^•edient contains for example, the alumina filler as a HOU silicic acid system glass fiit and an inorganic substance 
er. 

)13] a HOU silicic acid system glass frit - Si02 43-55-mol % and aluminum 203 15-24-mol % and MgO - 14-21- 
»1 % and ZnO - 3-15-mol % and Ba03 2-14-mol % - it contains. Here, it is Si02. It is a component for lowering the 
^ening temperature of a glass ingredient and raising the degree of sintering of a glass ingredient, aluminum 203 It is a 
nponent for constituting the crystal phase of Ghana Ito and cordierite in the glass layer 4. MgO is a component for 
ming the crystal phase of cordierite in the glass layer 4. ZnO is a component for forming Ghana Ito's crystal phase in 
I glass layer 4. Ba03 Si02 It is a component for lowering the softening temperature of a glass ingredient similarly and 
sing the degree of sintering of a glass ingredient. 

)14] An alumina filler is a component for raising the acid resistance of the glass layer 4, and compactness, and faUing 
:rmal resistance. Since a glass ingredient cannot foam easily at the time of baking, the glass layer 4 which consists of 
:h a glass ingredient cannot become porosity-like easily. For this reason, the glass layer 4 has pressure resistance and 
Dd insulation, and the insulation of the 1st wiring layer 5 and the 2nd wiring layer 6 can be raised in the laminating 
ring layer 3. 

)15] Next, the manufacture approach of said circuit board 1 is explained. First, an insulating substrate 2 is prepared, 
king of for example, a ceramic green sheet obtains an insulating substrate 2. When an insulating substrate 2 is a 
iltilayered circuit board, two or more ceramic green sheets are prepared, a conductor-material paste is used for each 
amic green sheet, and a predetermined internal circuit pattern is printed. Moreover, the beer hall for connecting both 
emal wiring is formed in a predetermined part. And the laminating of the ceramic green sheet is carried out to 
determined order, and it is really calcinated. 

)1 6] Next, the 1 st wiring layer 5 is formed in the predetermined part on an insulating substrate 2. The 1st wiring layer 
vill be obtained if the paste which consists of an above-mentioned conductor material is printed and calcinated on an 
ulating substrate 2. Next, the glass layer 4 is formed in the predetermined part on the 1st wiring layer 5. The glass 
er 4 will be obtained, if the glass paste containing an above-mentioned glass ingredient is arranged to the 
jdetermined part on the 1st wiring layer 5 and this is calcinated. 

)17] The glass paste for forming the glass layer 4 kneads an above-mentioned hoe silicic acid system glass frit, an 
imina filler, and a vehicle, predetermined coming out of an above-mentioned mineral constituent comparatively, and a 
)U silicic acid system glass fiit being mixed, vitrifying by the dissolution, and carrying out water cooling of this - or 
vill be obtained if the piece of glass obtained by passing on a thick griddle and fabricating in the shape of a flake is 
)und in the shape of impalpable powder using an alumina ball mill etc. Under the present circumstances, as for the 
:an particle diameter of impalpable powder, it is desirable to set it as 1-4 micrometers. As for an alumina filler, it is 
>irable that mean particle diameter uses preferably 1 -4 micrometers of 2-3-micrometer things. The general thing in 
lich a vehicle contains beta or alpha terpineol, n-butyl carbitol, butyl carbitol acetate, ethyl carbitol acetate, etc. as a 
vent, including ethyl cellulose, a polyvinyl butyral, etc. as a binder may be used. 

)1 8] In addition, when manufacturing the above-mentioned paste for glass ingredients, it is desirable that a HOU 
.cic acid system glass fiit sets [ 30 - 95 % of the weight and an alumina filler ] up the mixed rate of a HOU silicic acid 
;tem glass fiit and an alumina filler so that it may become 5 - 70% of the weight. When the rate of a HOU silicic acid 
;tem glass fiit is less than 30 % of the weight, the glass fiits which fill the opening of the glass layer 4 run short, and 
: glass layer 4 becomes porosity as a result. On the contrary, when exceeding 95 % of the weight, the firmness of the 
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ss layer 4 is spoiled at the time of repeat baking. 

'19] In-case-an above-mentioned glass ingredient paste is calcinated, jt is desirable to set burning teniperature a s 850- _,_ 
fdegreesXnn^bilcing^ 

ana Ito. Next, the 2nd wiring layer 6 is formed. The 2nd wiring layer 6 prints the paste which consists of an above- 
ntioned conductor material by the predetermined pattern on an insulating substrate 2 so that the 1 st wiring layer 5 
y be intersected on the glass layer 4, and if this is calcinated, it will be obtained. Here, although the glass layer 4 will 
eive baking processing again, since it contains the crystal phase of cordierite and Ghana Ito, it can be equal to repeat 
:ing. 

:ample of an experiment] The mean particle diameter of the presentation shown in Table 1 prepared the glass frit 
ich is 2 micrometers. And mean particle diameter carried out wet blending of the 30 % of the weight of the alumina 
ers which are 1-3 micrometers to 70 % of the weight of this glass frit. Under the present circumstances, mixing time 
s set up in 6 - 12 hours using an alumina pot mill and alumina balls. Moreover, water or a methanol was used for the 
vent. 

•20] Next, mixture desiccation was carried out, it hung on the screen of 100-300 meshes, and the glass ingredient was 
ained. The mean particle diameter of this glass ingredient was 1-3 micrometers. Next, 10 % of the weight of 
3ineol was mixed with 85 % of the weight of glass ingredients, and 5 % of the weight of ethyl cellulose, and it pasted 
ng 3 rolls. The obtained paste was printed so that thickness might be set to 20-40 micrometers using the usual thick- 
n technique on a wiring layer with a thickness of 15 micrometers formed on the insulating substrate, and after drying 
5 paste for 10 - 30 minutes at 100-120 degrees C, it calcinated for 30 minutes at 900 degrees C. Thereby, the glass 
er was obtained on the wiring layer. 

»2 1 ] Next, the wiring layer with a thickness of 1 5 micrometers was formed in piles by the usual thick-film technique 
the glass layer. Thus, about the sample of the obtained circuit board, the amount of crystals of the Ghana Ito and 
dierite which are contained in a glass layer, and the insulation resistance value and withstand voltage value of a glass 
er were measured. A result is shown in Table 1. In addition, it asked for the amount of crystals, insulation resistance, 
I withstand voltage as follows. 

le amount of crystal generation) The calibration curve was specifically created using the authentic sample containing 

predetermined amount of crystals using the X diffraction direction, and the amount of crystal generation was 

culated according to this calibration curve. 

sulation resistance) It measured based on JIS-C214L 

»22] In addition, 1014ohms or more are success. 

ithstand voltage) It measured based on JIS-C2141. In addition, lOkV or more is success. 
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)24] In Table 1, sample No.9, and 10 and 11 are the examples of a comparison. The glass layer which consists of a 

5s ingredient of thisinvention is understood that each insulation resistance, and withstand yoltage are.go_Qd .so .that 

arly from Table 1 . 
)25] 

ifect of the Invention] Since the glass ingredient for the circuit boards conceming this invention contains the HOU 
cic acid system glass frit and inorganic substance filler of an above-mentioned presentation, insulation is high and 
1 form the glass layer which can be equal to repeat baking. In the laminating wiring layer formed on the insulating 
)Strate, since the circuit board conceming this invention forms the glass layer for insulating between wiring layers 
h the above-mentioned glass ingredient, its insulation between wiring layers is high. 
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